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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 14-18 are rejected under 35 U.S.C. 1 12, first paragraph, as based on a 
disclosure which is not enabling. The subject matter of "layered heterojunction" recited 
in these claims is critical or essential to the practice of the invention, but is not enabled 
by the disclosure. See In re Mayhew, 527 F.2d 1229, 188 USPQ 356 (CCPA 1976). 
Newly amended claim 1 defines a heterojunction comprising sensitizing particles 
between the electron and hole conductors. As shown in Fig. 2, the sensitizing particles 
(7), the electron conductive particles (6) and the hole conductive particles (8) are mixed 
together in the interface transition region(s). And, the resulting heterojunction comprises 
individual point-contact-type heterojunctions, instead of a single layered-type one. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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4. Claims 1, 4-8, 13-15 and 17, insofar as being in compliance with 35 U.S.C. 112, 
are rejected under 35 U.S.C. 102(b) as being anticipated by Siebentritt et al. 
("Siebentritt"; 14 th European Photovoltaic Solar Energy Conference, Barcelona, Spain, 
30 June-4 July 1997, pages 1823-1826; of Record). 

Siebentritt discloses a solid state sensitized solar cell having a p-n heterojunction 
(Figs. 1 and 2); comprising: an electron conductor (an n-type semiconductor made of 
T1O2, with nanocrystalline and a large band gap); a hole conductor (a p-type 
semiconductor made of inorganic Cul); a transparent first electrode (SnC>2:F); a second 
electrode ("metal"); and a CdS sensitizing semiconductor between the electron and hole 
conductors. It is noted that the CdS sensitizing semiconductor in Siebentritt is inherently 
in a form consisting of particles adsorbed at the surface of the electron conductor, or 
that the solid state sensitized solar cell of Siebentritt inherently comprises such a p-n 
heterojunction with the CdS sensitizing semiconductor inherently in a form consisting of 
particles adsorbed at the surface of the electron conductor, as Siebentritt further 
discloses that the chemically deposited CdS sensitizing semiconductor permeates the 
finer structure of the porous TiC>2 structure (see section 3.3, on page 1826). 

Furthermore, it is noted that Siebentritt also discloses that the CdS sensitizing 
semiconductor is formed through the same method as described in Weller et al. (or, 
Vogel et al. ("Vogel"; Chemical Physics Letters, V174, N3&4, 9 November 1990, pages 
241-246; of record)), with the number of the repeating times of the dipping process 
including a number as low as 20 (see the upper left column on page 1824 of 
Siebentritt). And, according to Vogel, the resulting CdS sensitizing semiconductor is in 
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the form of particles of quantum dots, even with the dipping process being repeated to 
as high as 30 times (with a quantum-dot particle size of up to 200 Angstroms; see the 
abstract, section 3, and Fig. 1D in Vogel). Therefore, the resulting CdS sensitizing 
semiconductor in Siebentritt is inherently in the form of particles of quantum dots. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being obvious over Siebentritt et 
al. ("Siebentritt"; 14 th European Photovoltaic Solar Energy Conference, Barcelona, 
Spain, 30 June-4 July 1997, pages 1823-1826; of Record) in view of Thelakkat et al. 
("Thelakkat"; Synthetic-Metals (Switzerland), Vol. 102, No. 1-3, p. 1125-8, June 1999). 

The disclosure of Siebentritt is discussed as applied to claims 1, 4-8, 13-15 and 
17 above. 

Although Siebentritt does not expressly disclose that the hole conductor can also 
be made of a polymer, one of ordinary skill in the art would readily recognize that a hole 
conductor can also be formed of a polymer, as evidenced in Thelakkat (see the hole 
conductive polymer TPD in Fig. 5); and that in general organic semiconductor materials 
tend to be mechanically flexible and tend to be made with a simplified process and 
reduced cost, compared with inorganic one. 



Application/Control Number: 09/91 8,115 Page 5 

Art Unit: 2811 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make the solar cell of Siebentritt with the hole conductor 
being made of a polymer, as taught in Thelakkat, so that a solar cell with improved 
flexibility, simplified process and/or reduced cost would be achieved. 

7. Claims 9, 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being obvious over 
Siebentritt et al. ("Siebentritt"; 14 th European Photovoltaic Solar Energy Conference, 
Barcelona, Spain, 30 June-4 July 1997, pages 1823-1826; of Record) in view of Bach et 
al ("Bach"; Nature, V395, 8 October 1998, pages 583,585; of record). 

The disclosure of Siebentritt is discussed as applied to claims 1 , 4-8, 13-15 and 
1 7 above. 

Although Siebentritt does not expressly disclose that the hole conductor can also 
be made of an organic OMeTAD, one of ordinary skill in the art would readily recognize 
that organic OMeTAD is an art-recognized hole conductor for solar cells, as evidenced 
in Bach (see the abstract); and that in general organic semiconductor materials tend to 
be mechanically flexible and tend to be made with a simplified process and reduced 
cost, compared with inorganic one. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make the solar cell of Siebentritt with the hole conductor 
being made of an organic OMeTAD, as taught in Bach, so that a solar cell with 
improved flexibility, simplified process and/or reduced cost would be achieved. 
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8. Claim 16, insofar as being in compliance with 35 U.S.C. 1 12, is rejected under 35 
U.S.C. 103(a) as being obvious over Siebentritt et al. ("Siebentritt"; 14 th European 
Photovoltaic Solar Energy Conference, Barcelona, Spain, 30 June-4 July 1997, pages 
1823-1826; of Record) in view of Kay et al. ("Kay"; 5,525,440). 

The disclosure of Siebentritt is discussed as applied to claims 1 , 4-8, 13-15 and 
17 above. 

Although Siebentritt does not expressly disclose that the cell can further 
comprise a dense semiconductor layer between the first electrode and the 
heterojunction, Kay teaches to form a photo cell (Fig. 1) comprising a dense 
semiconductor layer (3; a non-porous Ti02) between a first electrode (2A) and the cell 
junction portion (4-6) for providing a desired diffusion barrier therebetween. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the dense semiconductor layer of Kay into 
the solid state sensitized photovoltaic cell of Siebentritt, so that a photovoltaic cell with a 
desired diffusion barrier would be obtained. 

9. Claim 18, insofar as being in compliance with 35 U.S.C. 112, is rejected under 35 
U.S.C. 103(a) as being obvious over Siebentritt et al. ("Siebentritt"; 14 th European 
Photovoltaic Solar Energy Conference, Barcelona, Spain, 30 June-4 July 1997, pages 
1823-1826; of Record) in view of Vogel et al. ("Vogel"; Chemical Physics Letters, V174, 
N3&4, 9 November 1990, pages 241-246; of record). 
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The disclosure of Siebentritt is discussed as applied to claims 1, 4-8, 13-15 and 
17 above. 

Although Siebentritt does not expressly disclose that the deposition treatment for 
the quantum dot particles can be performed 2-10 times, Vogel teaches that sensitizing 
particles with deposition treatment (dipping process) performed 5 or 10 times have very 
small size and lead to higher incident photon to current efficiency (IPCE), compared to 
the one with higher dipping-process repeating times (see Figs. 1-4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make the solar cell of Siebentritt with the deposition 
treatment for the sensitizing particles being performed 5 or 10 times, per the teachings 
of Vogel, so that a solar cell with high IPCE would be achieved. 

Response to Arguments 

10. Applicant's arguments filed on June 17, 2002 have been fully considered but they 
are not persuasive. 

Applicant's main arguments include: (A) The CdS material in Siebentritt is not in 
the form of separated particles, while the recited "particles" in the claimed invention of 
the instant invention has the meaning of "separated particles"; (B) The CdS material 
portions in Siebentritt are aggregated so as to form more or less continuous coating 
films; (C) It is not obvious to incorporate the teachings of Vogel into the solid state 
heterojunction of Siebentritt to obtain the claimed invention, because Siebentritt teaches 
to repeat the dipping process 20 to 40 times, and Vogel fails to disclose or suggest the 
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use of CdS particles for making a solid state heterojunction; (D) Bach fails to teach that 
the sensitizing semiconductor can be formed of inorganic separated quantum dot 
particles and that OMETAD can also achieve high IPCE with an inorganic sensitizing 
particles; and (E) Kay fails to teach a solid state heterojunction with separated 
sensitizing particles. 

In response to above Arguments A, B, D and E, it is noted that the term of "a 
form of particles adsorbed at the surface of said electron conductor" as recited in claim 
1 of the instant application does not necessarily have the meaning that the particles are 
separated, as one can describe a group of particles as in a form of particles adsorbed at 
a surface even thought the particles may be in contact to each other. Accordingly, the 
features of separated particles upon which applicant relies are regarded as not being 
recited or inherent in the rejected claim(s). Although the claims are interpreted in light 
of the specification, limitations from the specification are not read into the claims. See 
In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Furthermore, regarding above Arguments A-C, as noted in the claim rejections 
set forth above in this office action, the solar cell of Siebentritt inherently comprises a 
CdS sensitizing semiconductor in a form consisting of particles adsorbed at the surface 
of the electron conductor, as Siebentritt discloses that the Ti02 electron conductor has a 
structure with nanoporous (see section 1 on page 1823), that in the solar cell (note: 
after the annealing at 125 °C; see the upper left column on page 1824) no element 
contrast can be found within the Ti0 2 /CdS layer (note: not layers), as the chemically 
deposited CdS sensitizing semiconductor has permeated the finer structure of the 



Application/Control Number: 09/91 8,115 Page 9 

Art Unit: 2811 

porous Ti02 structure (see section 3.3, on page 1826). Moreover, Siebentritt also 
discloses that the CdS sensitizing semiconductor is formed through the same method 
as the one described in Weller et al. (or, Vogel), with the number of the repeating times 
of the dipping process including a number as low as 20. And, according to Vogel, CdS 
sensitizing semiconductor formed with such a method is in the form of particles of 
quantum dots, even with the dipping process being repeated to as high as 30 times. 
Therefore, the resulting CdS sensitizing semiconductor in Siebentritt is inherently in the 
form of quantum-dot particles. 

Moreover, with respect to Argument C-D, it is noted that one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). And, in 
response to applicant's arguments that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, the solar cell in 
Siebentritt is a solid state one that inherently comprises solid state quantum-dot-sized 
sensitizing particles adsorbed on the surface of the electron conductor. And, Siebentritt 
further teaches to incorporated the sensitizing-particles-forming method of Vogel into 
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the solid state solar cell to form the CdS sensitizing material permeating the finer 
structure of the porous Ti02. Vogel is further cited in the above claim(s) rejection for 
showing that one of ordinary skill in the art would readily recognize the desirable 
dipping-process with 5 or 10 repetitions for forming finer particle size and achieving 
better IPCE, regardless what material is for the hole conductor. 

Bach is cited in the above claim rejection(s) for showing that one of ordinary skill 
in the art would readily recognize that organic OMeTAD is an art-recognized P-type 
semiconductor which can always form a PN heterojunction with an N-type 
semiconductor of other type; and that, compared with inorganic semiconductor 
materials, organic semiconductor materials generally tend to be mechanically flexible 
and tend to be made with a simplified process and reduced cost, regardless what 
material the sensitizing semiconductor is made of. 

And, Kay is cited in the above claim rejection(s) for showing that one of ordinary 
skill in the art would readily recognize the advantages of providing a desired diffusion 
barrier with a dense semiconductor layer between a first electrode and the junction 
portion in a photo cell, regardless what material or structure is for the sensitizing 
semiconductor. 

Applicant's other arguments with respect to claims 1 and 4-18 have been 
considered but are moot in view of the relevant new ground(s) of rejection. 
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Conclusion 

1 1 . Applicant's amendment necessitated the relevant new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See 
MPEP § 706.07(a). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shouxiang Hu whose telephone number is (703) 306- 
5729. The examiner can normally be reached on Monday through Thursday, 7:30 AM 
to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (703) 308-2772. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9318 
for regular communications and (703) 872-9319 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 




SH 

October 4, 2002 



